This paper presents the experimental study conducted over the INEX 2007 Document Mining Challenge corpus employing a frequent subtree-based incremental clustering approach. Using the structural information of the XML documents, the closed frequent subtrees are generated. A matrix is then developed representing the closed frequent subtree distribution in documents. This matrix is used to progressively cluster the XML documents. In spite of the large number of documents in INEX 2007 Wikipedia dataset, the proposed frequent subtree-based incremental clustering approach was successful in clustering the documents.
Introduction
The rapid growth of XML (eXtensible Mark-up Language) after its standardization has marked its acceptance in a wide array of industries ranging from education to entertainment and business to government sectors. The major reason for its success can be attributed to its flexibility and self-describing nature in using structure to store its content. With the increasing number of XML documents there arise many issues concerning the efficient data management and retrieval. XML document clustering has been perceived as an effective solution to improve information retrieval, database indexing, data integration, improved query processing [8] and so on.
Clustering task on XML documents involves grouping XML documents based on their similarity without any prior knowledge on the taxonomy[10]. Clustering has been frequently applied to group text documents based on the similarity of its content. However, clustering XML documents presents a new challenge as it contains structural information with text data (or content). The structure of the XML documents is hierarchical in nature and it represents the relationship between the elements at various levels.
Clustering XML documents is a challenging task [10] . Majority of the existing algorithms utilize the tree-edit distance to compute the structural similarity between each pair of documents. This may lead to incorrect results as the calculated tree-edit distance can be large for very similar trees conforming to the same schema for different size trees [12] . A recent study showed that XML document clustering using tree summaries provide high accuracy for documents [3] . The structural summaries of the XML documents were extracted and used to compute the tree-edit distance. Due to the need of calculating the tree-edit distance between each pair of document structural summaries, this process becomes expensive for very large dataset such as INEX Wikipedia test collection that contains 48305 documents. This lays the ground to employ a clustering algorithm which does not utilise the expensive tree-edit distance computation.
In this paper, we propose CFSPC(Closed Frequent Structures-based Progressive Clustering) technique to cluster XML documents incrementally using the closed frequent subtrees. These closed frequent subtrees are called as the Pre-Cluster Form (PCF). Using the PCFs of the XML documents the global similarity between the XML documents is computed incrementally.
The assumption that we have made in this paper, based on the previous research [9] is that documents having a similar structure can be grouped together. For instance, the document from a publication domain will have a different structure than a document from a movie domain. Using this assumption we utilize only the hierarchical structure of the documents to group the XML documents. We have not included the content of the documents as it incurs a huge overhead in mining frequent trees and finding similarity between documents.
Rest of the paper is organized as follows: Section 2 provides the overview of the CFSPC method. Section 3 covers the pre-processing of XML documents for mining. Section 4 details the mining process which includes frequent mining and clustering. In Section 5, we present the experimental results and discussion. We conclude in Section 6 by presenting our future works in XML document mining.
The CFSPC (Closed Frequent Structures-Based Progressive Clustering) Method: Overview
As illustrated in Fig.1 CFSPC involves two major phases Pre-processing and Mining. The pre-processing phase involves extraction of the structure of a given XML document to obtain a document tree. Each document tree contains nodes which represent the tag names. The mining phase includes application of frequent subtree mining and 
